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(57) ABSTRACT 

A panel driving circuit that produces a panel test pattern and 
a method of testing a panel are provided. The driving circuit 
includes a pattern generation unit and a selection unit. The 
pattern generation unit responds to a system clock and pro 
duces pattern test data and pattern test signals. The selection 
unit responds to a test signal and selects and outputs either (a) 
the pattern test data and the pattern test signals that are out 
putted from the pattern generation unit, or (b) the pattern test 
data and pattern test signals that are directly applied from the 
outside. The driving circuit and the method of the panel test 
generates the panel test data, the horizontal synchronizing 
signal, the vertical Synchronizing signal, and the data activat 
ing signal within the driving circuit using a system clock so 
that the testing of the panel can be carried out without using a 
separate test device. 
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FIG. 2 (PRIOR ART) 
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PANEL, DRIVING CIRCUIT THAT 
GENERATES PANEL TEST PATTERN AND 

PANEL TEST METHOD THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This is a Continuation application of U.S. patent 
application Ser. No. 12,616,466, filed Nov. 11, 2009, which 
claims priority to U.S. Pat. No. 7,627,799, filed Jan. 28, 2005, 
which in turn claims to priority of Korean Patent Application 
No. 2004-5597, filed on Jan. 29, 2004, in the Korean Intel 
lectual Property Office, the disclosures of which are incorpo 
rated herein in their entirety by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Technical Field 
0003. The present invention relates liquid crystal displays, 
and more particularly, to a panel driving circuit that generates 
pattern test data and pattern test signals for testingapanel, and 
a method of testing the panel using the panel driving circuit. 
0004 2. Description of the Related Art 
0005 FIG. 1 is a block diagram of a conventional liquid 
crystal display (LCD) panel driving system. Referring to FIG. 
1, the conventional LCD panel driving system 100 includes a 
driving circuit 120, a graphic processor 130, a memory 140, a 
Central Processing Unit (CPU) 150, and peripheral circuits 
160 and 170. The CPU 150 applies a control signal S COM 
to the graphic processor 130 to control the panel 110 and the 
driving circuit 120. The memory 140 applies data DATA to 
the graphic processor 130. In response to the control signal 
S COM outputted from the CPU 150 and the data DATA 
outputted from the memory 140, the graphic processor 130 
applies a horizontal synchronizing signal HSYNC, a vertical 
synchronizing signal VSYNC, the data DATA, a system clock 
DCLK, and any of a variety of other inputs to the driving 
circuit 120 to drive the panel 110. 
0006. In response to the horizontal synchronizing signal 
HSYNC, the vertical synchronizing signal VSYNC, the data 
DATA, and the system clock DCLK inputted to the driving 
circuit 120, the driving circuit 120 produces a gate line control 
signal S. GATE and a source line control signal S SOURCE 
that control a gate line (not shown) and a source line (not 
shown) of the panel 110, respectively. When the gate line of 
the panel 110 is turned on by the gate line control signal 
S GATE, the data DATA is applied to the panel 110 through 
the source control signal S SOURCE. 
0007. There are two operation modes of the driving circuit 
120. One is a CPU interface mode in which the driving circuit 
120 interfaces directly with the CPU 150 and receives the 
control signal S COM from the CPU 150 directly (not shown 
in FIG. 1). The other, a shown in FIG. 1, is a video interface 
mode in which the graphic processor 130 exists between the 
driving circuit 120 and the CPU 150 and the driving circuit 
120 interfaces directly with the graphic processor 130. A 
driving circuit that operates in the video interface mode is 
widely used in display devices of mobile communications 
devices like mobile phones. 
0008. An alternate version of the driving circuit 120 has 
fewer circuits that the CPU 150 controls and reduces the 
burden on the CPU 150. As a result, the alternate version of 
the driving circuit 120 usually adapts the video interface 
mode that interfaces directly with the graphic processor 130 
Further, the alternate version of the driving circuit 120 can 
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embody various image functions as well as eliminate prob 
lems, such as low image quality. Low image quality may 
result from a tearing condition which can occur in the CPU 
interface mode while reproducing a moving image. The driv 
ing circuit 120 of FIG. 1 shows the driving circuit 120 oper 
ating in the video interface mode, in which the driving circuit 
120 interfaces directly with the graphic processor 130. How 
ever, the driving circuit 120 of FIG. 1 carries out a test on the 
panel 110 Such as an image test, a reliance test, and the like, 
by receiving signals needed from a separate external testing 
device. 
0009 FIG. 2 is a conventional method of testing a panel 
using the driving circuit of FIG. 1. Referring to FIG. 2, a 
driving circuit 220 receives signals needed to test a panel 210 
from an external testing device 230. 
(0010. When testing the panel 210, a test pattern S. PAT 
TERN such as gray, cross-talk, and flicker patterns are 
applied to the panel 210 to check whether the panel 210 
displays the test pattern S. PATTERN correctly. The driving 
circuit 220 receives a vertical synchronizing signal VSYNC, 
a horizontal synchronizing signal HSYNC, a system clock 
DCLK, a data activating signal DE, and data DATA and 
generates the test pattern S. PATTERN and applies the test 
pattern S. PATTERN to the panel 210. 
0011 Thus, the testing of the panel 210 using the conven 
tional driving circuit 220 becomes more complex. The con 
ventional driving circuit 220 receives signals for generating 
the test pattern S PATTERN from the external testing device 
230. As a result, the conventional driving circuit 220 must 
consider the conditions of the external testing device 230 and 
the interface between the conventional driving circuit 220 and 
the external testing device 230. 

SUMMARY OF THE INVENTION 

0012. According to an aspect of the present invention, 
there is provided a driving circuit that includes a pattern 
generation unit and a selection unit. The pattern generation 
unit produces pattern test data and pattern test signals in 
response to a system clock. The selection unit chooses and 
outputs one of the pattern test data and the pattern test signals 
that are outputted from the pattern generation unit, and pat 
tern test data and pattern test signals that are applied directly 
from the outside. 
0013 The pattern test data is data used to test an external 
panel, and the pattern test signals are a horizontal synchro 
nizing signal, a Vertical Synchronizing signal, and a data 
activating signal with which the pattern test data is synchro 
nized. 
0014. The pattern generation unit includes a first counter, 
a horizontal synchronizing signal generation unit, a data acti 
Vating signal generation unit, a second counter, a vertical 
synchronizing signal, a third counter, a pattern decision mak 
ing unit, and a data storage unit. The first counter calculates 
and outputs the number of cycles of the system clock. The 
horizontal synchronizing signal generation unit receives the 
output of the first counter and produces the horizontal Syn 
chronizing signal whenever the output of the first counter 
reaches a predetermined value. The data activating signal 
generation unit receives the output of the first counter and 
produces the data activating signal whenever the output of the 
first counter reaches a predetermined value. The second 
counter calculates the number of cycles of the horizontal 
synchronizing signals. The vertical synchronizing signal 
receives the output of the second counter and produces the 
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Vertical synchronizing signal whenever the output of the sec 
ond counter reaches a predetermined value. The third counter 
calculates the number of cycles of the vertical synchronizing 
signals. The pattern decision making unit responds to the 
output of the third counter and produces a pattern signal that 
decides which test pattern will check the panel. The data 
storage unit responds to the output of the second counter and 
the pattern signal and outputs the pattern test data. 
0015 The predetermined value of the horizontal and the 
Vertical synchronizing signal generation units are decided by 
the size of the panel. The data activating signal is activated 
during the cycle of the horizontal synchronizing signal except 
for a certain amount of time after the horizontal synchroniz 
ing signal is produced and before the next cycle of the hori 
Zontal synchronizing signal is to be produced. 
0016. The pattern decision making unit includes a plural 

ity of the test patterns that is for examining the panel. The 
panel driving circuit can further include a control unit that 
receives the pattern test data, the pattern test signals, and the 
system clock, which are outputted from the selection unit, and 
applies the pattern test data, the pattern test signals, and the 
system clock to the external panel. 
0017. According to another aspect of the present inven 

tion, there is provided a method of testing a panel, in which 
the method of testing the panel of a driving circuit that gen 
erates pattern test data and pattern test signals to check a 
panel, includes: determining whether a test signal is activated 
or not activated; if the test signal is not activated, applying the 
pattern test data and the pattern test signals that are directly 
applied from the outside to the panel; and if the test signal is 
activated, in response to a system clock, generating the pat 
tern test data and the pattern test signals and applying the 
pattern test data and the pattern test signals to the panel. 
0018. The generating the pattern test data and the pattern 

test signals, includes: calculating the number of cycles of the 
system clock; generating the horizontal synchronizing signal 
whenever the number of cycles of the system clock that is 
calculated reaches a predetermined value; generating the data 
activating signal whenever the number of cycles of the system 
clock reaches a predetermined value; calculating the number 
of cycles of the horizontal synchronizing signal; generating a 
Vertical synchronizing signal whenever the number of cycles 
of the horizontal synchronizing signal reaches a predeter 
mined value; calculating the number of cycles of the vertical 
synchronizing signal; in response to the vertical synchroniz 
ing signal, generating a pattern signal that decides which test 
pattern will check the panel; and in response to the number of 
cycles the horizontal synchronizing signals and the pattern 
signal, outputting the pattern test data. 
0019. The predetermined value to generate the horizontal 
synchronizing signal and the vertical synchronizing signal is 
decided based on the size of the panel. The data activating 
signal is activated during the cycle of the horizontal synchro 
nizing signal except for a certain amount of time after the 
horizontal synchronizing signal is produced and before the 
next cycle of the horizontal synchronizing signal is to be 
produced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020. The above and other features of the present inven 
tion will become more apparent by describing in detail exem 
plary embodiments thereof with reference to the attached 
drawings in which: 
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0021 FIG. 1 is a block diagram of a conventional liquid 
crystal display (LCD) panel driving system; 
0022 FIG. 2 is a conventional method of testing a panel 
using the driving circuit of FIG. 1; 
0023 FIG.3 is a block diagram of a driving circuit accord 
ing to an exemplary embodiment of the present invention; 
0024 FIG. 4 is a block diagram of the pattern generation 
unit of FIG. 3; 
0025 FIG. 5A is a view of a waveform of horizontal and 
Vertical synchronizing signals, respectively, which are out 
putted from the pattern generation unit of FIG. 3; 
0026 FIG. 5B is a view showing a relationship between a 
data activating signal, a horizontal synchronizing signal, pat 
tern test data and a system clock, respectively; 
0027 FIG. 6 is a flow chart of a method of testing a panel 
according to an exemplary embodiment of the present inven 
tion; and 
(0028 FIG. 7 is a flow chart explaining the Operation 630 
of FIG. 6. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0029 FIG.3 is a block diagram of a driving circuit accord 
ing to an exemplary embodiment of the present invention. 
Referring to FIG. 3, a driving circuit 300 according to an 
exemplary embodiment of the present invention includes a 
pattern generation unit 310 and a selection unit 320. 
0030 The pattern generation unit 310 responds to a sys 
tem clock DCLK and generates pattern testing data DATA 
and pattern test signals HSYNC, VSYNC and DE. The selec 
tion unit 320 responds to a test signal TESTEN and selects 
and outputs either the pattern test data DATA and the pattern 
test signals HSYNC, VSYNC, and DE outputted from the 
pattern generation unit 310 or pattern test data DATA and 
pattern test signals HSYNC, VSYNC, and DE that are 
directly applied from the outside. 
0031 Here, the pattern test data DATA is to testan external 
panel 340 and the pattern test signals HSYNC, VSYNC, and 
DE are a horizontal synchronizing signal HSYNC, a vertical 
synchronizing signal VSYNC, and a data activating signal 
DE, with which the pattern test data DATA is synchronized. 
0032 FIG. 6 is a flow chart of a method of testing a panel 
according to an exemplary embodiment of the present inven 
tion. FIG. 7 is a flow chart explaining the Operation 630 of 
FIG. 6. 
0033 Referring to FIG. 6, a method 600 of testing a panel 
according to an exemplary embodiment of the present inven 
tion determines whether a test signal is activated or not acti 
vated (Operation 610). If the test signal is not activated, test 
data and pattern test signals that are directly applied from the 
outside are applied to a panel (Operation 620). If the test 
signal is activated, pattern test data and pattern test signals are 
generated and applied to the panel (Operation 630) in 
response to a system clock. 
0034. An operation of a driving circuit and a method of 
testing a panel according to an exemplary embodiment of the 
present invention will be described below with reference to 
FIGS. 3 through 7. 
0035 First, it is determined whether the test signal TES 
TEN is activated or not (Operation 610). If the test signal 
TESTEN is not activated, the test data DATA and the pattern 
test signals HSYNC, VSYNC, and DE that are directly 
applied from the outside are applied to the panel 340 (Opera 
tion 620). 
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0036) Operations 610 and 620 are carried out in the selec 
tion unit 320 of FIG.3. The selection unit 320 responds to the 
test signal TESTEN, and if the test signal TESTEN is not 
activated, the selection unit 320 selects and outputs the pat 
tern test data DATA, the horizontal synchronizing signal 
HSYNC, the vertical synchronizing signal VSYNC, and the 
data activating signal DE that are applied from the outside. 
0037. The pattern test data DATA, the horizontal synchro 
nizing signal HSYNC, the vertical synchronizing signal 
VSYNC, and the data activating signal DE that are outputted 
from the selection unit 320 are received by a control unit 330 
in response to the system clock DCLK. The control unit 330 
receives the pattern test data DATA, the horizontal synchro 
nizing signal HSYNC, the vertical synchronizing signal 
VSYNC, and the data activating signal DE and applies them 
to the external panel 340 as a test pattern S. PATTERN. 
0038. In response to the test pattern S. PATTERN, the 
panel 340 displays an image that corresponds to the test 
pattern S. PATTERN. There are many types of the test pattern 
S PATTERN. For example, there is a gray pattern in which 
the entire panel 340 looks gray, a cross-talk pattern which 
makes the panel 340 look as if there is a black quadrangle 
inside a gray background, and the like. 
0039. If the test signal TESTEN is activated, the pattern 
test data DATA and the pattern test signals HSYNC, VSYNC, 
and DE are generated and applied to the panel 340 (Operation 
630) in response to the system clock DCLK. 
0040. Operation 630 is carried out in the pattern genera 
tion unit 310 of FIG. 3. That is, if the test signal TESTEN is 
activated, the selection unit 320 receives the pattern test data 
DATA, the horizontal synchronizing signal HSYNC, the ver 
tical synchronizing signal VSYNC, and the data activating 
signal DE that are outputted from the pattern generation unit 
310, and the selection unit 320 outputs the pattern test data 
DATA, the horizontal synchronizing signal HSYNC, the ver 
tical synchronizing signal VSYNC, and the data activating 
signal DE to the control unit 330. The pattern generation unit 
310 receives the system clock DCLK and outputs the pattern 
test data DATA, the horizontal synchronizing signal HSYNC, 
the vertical synchronizing signal VSYNC, and the data acti 
Vating signal DE. 
0041 FIG. 4 is a block diagram of the pattern generation 
unit 310 of FIG. 3. FIG. 5A is a view of the waveforms of the 
horizontal and vertical synchronizing signals HSYNC and 
VSYNC, respectively, that are outputted from the pattern 
generation unit 310 of FIG.3 and FIG. 5B is a view showing 
a relationship between the data activating signal DE, the 
horizontal synchronizing signal HSYNC, and the pattern test 
data DATA and the system clock DCLK, respectively. 
0042. Referring to FIG. 4, the pattern generation unit 310 
includes a first counter 410, a horizontal synchronizing signal 
generation unit 420, a data activating signal generation unit 
430, a second counter 440, a vertical synchronizing signal 
generation unit 450, a third counter 460, a pattern decision 
making unit 470, and a data storage unit 480. 
0043. The horizontal synchronizing signal HSYNC, the 
vertical synchronizing signal VSYNC, and the data activating 
signal DE all have a predetermined relationship with the 
system clock DCLK. In other words, when the number of 
clock cycles of the system clock DCLK reaches a predeter 
mined number, the horizontal synchronizing signal HSYNC 
is activated. Also, whenever the horizontal synchronizing 
signal HSYNC is produced for a certain time, the vertical 
synchronizing signal VSYNC is generated. The data activat 
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ing signal DE also has a predetermined relationship with the 
horizontal synchronizing signal HSYNC. Therefore, the hori 
Zontal synchronizing signal HSYNC, the vertical synchroniz 
ing signal VSYNC, and the data activating signal DE can be 
generated from the system clock DCLK. 
0044) The driving circuit 300 of FIG. 3 includes the pat 
tern generation unit 310 that generates signals such as the 
horizontal synchronizing signal HSYNC, the vertical syn 
chronizing signal VSYNC, and the data activating signal DE 
using the system clock DCLK. This is unlike the conventional 
driving circuit, as described in greater detail above in FIG. 2, 
in which signals such as the horizontal synchronizing signal 
HSYNC, the vertical synchronizing signal VSYNC, and the 
data activating signal DE are received through an external 
testing device 230. Consequently, the driving circuit 300 of 
FIG. 3, without the need for any separate, external testing 
device, can test the panel 340 by outputting the test pattern 
S PATTERN needed for testing the panel 340. 
0045 Operation 630 includes Operation 710 which calcu 
lates the number of clock cycles of the system clock DCLK. 
Operation 710 is carried out by the first counter 410 of FIG. 4. 
In other words, the first counter 410 of the pattern generation 
unit 310 calculates and outputs the number of clock cycles of 
the system clock DCLK. 
0046. Then, whenever the calculated number of clock 
cycles of the system clock DCLK reaches a predetermined 
value, the horizontal synchronizing signal HSYNC is gener 
ated (Operation 720). Operation 720 is carried out by the 
horizontal synchronizing signal generation unit 420. The 
horizontal synchronizing signal generation unit 420 receives 
the output of the first counter 410, and whenever the output of 
the first counter 410 reaches a predetermined value, the hori 
Zontal synchronizing signal HSYNC is produced. 
0047. The predetermined value of the first counter 410 to 
generate the horizontal synchronizing signal HSYNC is 
determined by the size of the panel 340. For example, it is 
presumed that a single horizontal line of the panel 340 has 192 
system clock cycles. The horizontal synchronizing signal 
HSYNC is activated at each horizontal line of the panel 340. 
Therefore, the horizontal synchronizing signal generation 
unit 420 receives the output from the first counter 410, and 
when the output of the first counter 410 reaches 192, the 
horizontal synchronizing signal generation unit 420 gener 
ates the horizontal synchronizing signal HSYNC. 
0048. Whenever the number of clock cycles of the system 
clock DCLK reaches a predetermined value, the data activat 
ing signal DE is produced (Operation 730). Operation 730 is 
carried out by the data activating signal generation unit 430 of 
FIG. 4. 

0049. The data activating signal generation unit 430 
receives the output of the first counter 410 and whenever the 
output of the first counter 410 reaches a predetermined value, 
the data activating signal DE is produced. The data activating 
signal DE is activated during the cycle of the horizontal 
synchronizing signal HSYNC except for a certain amount of 
time after the horizontal synchronizing signal HSYNC is 
produced and before the next cycle of the horizontal synchro 
nizing signal HSYNC is to be produced. 
0050. If it is assumed that the certain amount of time 
before and after the horizontal synchronizing signal HSYNC 
during which the data activating signal DE is not activated is 
8 system clock DCLK cycles each, the data activating signal 
DE is activated for 176 system clock DCLK cycles and not 
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activated for the rest of the clock cycles, i.e., for 16 system 
clock DCLK cycles. A waveform of the data activating signal 
DE is illustrated in FIG.S.B. 
0051. Next the number of clock cycles of the horizontal 
synchronizing signals HSYNC is counted (Operation 740). 
Operation 740 is carried out by the second counter 440 of 
FIG. 4. That is, the second counter 440 calculates the number 
of cycles of the horizontal synchronizing signals HSYNC. 
0052. Whenever the number of cycles of the horizontal 
synchronizing signal HSYNC reaches a predetermined value, 
the vertical synchronizing signal VSYNC is produced (Op 
eration 750). Operation 750 is carried out by the vertical 
synchronizing signal generation unit 450 of FIG. 4. The ver 
tical synchronizing signal generation unit 450 receives the 
output of the second counter 440 and whenever the output of 
the second counter 440 reaches a predetermined value, the 
Vertical synchronizing signal generation unit 450 produces 
the vertical synchronizing signal VSYNC. 
0053. The predetermined value of the second counter 440 

to produce the vertical synchronizing signal VSYNC is deter 
mined by the size of the panel 340. For example, it is assumed 
that a single field of the panel 340 has 256 horizontal lines. A 
single vertical synchronizing signal VSYNC is produced for 
each field of the panel 340. Therefore, the vertical synchro 
nizing signal generation unit 450 receives the output of the 
second counter 440 and when the output of the second counter 
440 reaches 256, the vertical synchronizing signal VSYNC is 
produced. A relationship between the horizontal and vertical 
synchronizing signals HSYNC and VSYNC is illustrated in 
FIG.S.A. 
0054 Next the number of the vertical synchronizing sig 
nals VSYNC is calculated (Operation 760). Operation 760 is 
carried out by the third counter 460 of FIG. 4. 
0055. In response to the number of the vertical synchro 
nizing signal VSYNC, a pattern signal S. PAT, which deter 
mines the test pattern that is to check the panel 340, is gen 
erated (Operation 770). Operation 770 is carried out by the 
pattern decision making unit 470 of FIG. 4. 
0056. In response to the output of the third counter 460, the 
pattern decision making unit 470 determines a test pattern to 
check the panel 340. The pattern decision making unit 470 has 
a number of test patterns to check the panel 340. 
0057 The output of the third counter 460 shows the num 
ber of cycles of the vertical synchronizing signal VSYNC. 
Whenever the output of the third counter 460 increases incre 
mentally by one, a single field (not shown) of the panel 340 
changes. The single field of the panel 340 refers to a single 
screen that is displayed on the panel 340. 
0058. The pattern decision making unit 470 has a number 
of test patterns such as a cross-talk pattern and a gray pattern. 
Also, in response to the output of the third counter 460, the 
pattern decision making unit 470 decides which test pattern, 
i.e., which image, is to be shown on the panel 340. 
0059. Whenever the output of the third counter 460 
increases incrementally by one, the test pattern may change. 
Also, whenever the output of the third counter 460 increases 
incrementally two, the test pattern may change. 
0060. If the test pattern is changed whenever the output of 
the third counter 460 increases incrementally by one, the test 
pattern, i.e., the image, that is displayed on the screen will 
change whenever the screen of the panel 340 changes once. If 
the test pattern is changed whenever the output of the third 
counter 460 increases incrementally by two, the test pattern, 
i.e., the image, will change whenever the screen of the panel 
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340 changes twice. The designer of the driving circuit 300 
decides the number of screen changes of the panel 340 cor 
responding to the changes of the test pattern. 
0061. In response to the predetermined number of cycles 
of the horizontal synchronizing signal HSYNC and the pat 
tern signal S. PAT, the pattern test data DATA is output (Op 
eration 780). Operation 780 is carried out by the data storage 
unit 480. The data storage unit 480 responds to the output of 
the second counter 440 and the pattern signal S. PAT and 
outputs the pattern test data DATA. 
0062. The pattern signal S. PAT has information on the test 
pattern, i.e., the image, that is to be displayed on the screen of 
the panel 340. In addition, the second counter 440 calculates 
the number of cycles of the horizontal synchronizing signal 
HSYNC. 

0063. The data storage unit 480 saves data and outputs the 
data needed for each of the horizontal lines as the pattern test 
data DATA so that the image corresponding to the pattern 
signal S PAT can be shown on the panel 340. 
0064. It is supposed that the test data pattern that corre 
sponds to the pattern signal S. PAT makes the entire panel 340 
look gray with a black quadrangle in the middle. In response 
to the output of the second counter 440, the data storage unit 
480 outputs pattern test data DATA to make from the 1 
through 85" horizontal line and from the 170" through 256' 
horizontal line among 256 horizontal lines of the panel 340 to 
be displayed as gray. Additionally, the data storage unit 480 
outputs pattern test data DATA to be displayed as gray, black, 
and gray sequentially for each horizontal line from the 86" 
through 169” horizontal lines. As such, the data storage unit 
480 has the pattern signal S. PAT that has information on the 
image to be shown on the panel 340. Further, the data storage 
unit 480 responds to the number of cycles of the horizontal 
synchronizing signal HSYNC and outputs the pattern test 
data DATA. 
0065. As previously described in FIG. 3, according to the 
driving circuit 300 of the exemplary embodiment of the 
present invention, when the test signal TESTEN is not acti 
vated, the pattern test data DATA and the pattern test signals 
HSYNC, VSYNC, and DE that are transmitted from the out 
side are applied to the panel 340. When the test signal TES 
TEN is activated, the pattern test data DATA and the pattern 
test signals HSYNC, VSYNC, and DE that are outputted from 
the pattern generation unit 310 within the driving circuit 300 
are applied to the panel 340. That is, as the driving circuit 300 
controls the test signal TESTEN, the driving circuit 300 can 
either use the conventional method for the panel test or a 
method of testing the panel 340 in which the driving circuit 
300 itself generates the pattern test data DATA and the pattern 
test signals HSYNC, VSYNC, and DE. 
0066. A driving circuit and a method of testing a panel 
according to the present invention is provided as described 
above. Panel test data, a horizontal synchronizing signal, a 
Vertical synchronizing signal, and a data activating signal that 
are needed for examining the quality of a panel are generated 
within the driving circuit using a system clock so that the 
testing of the panel can be carried out without having to use a 
separate test device. 
0067. While the present invention has been particularly 
shown and described with reference to exemplary embodi 
ments thereof, it will be understood by those of ordinary skill 
in the art that various changes in form and details may be 
made therein without departing from the spirit and scope of 
the present invention as defined by the following claims. 
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What is claimed is: 
1. A panel driving circuit comprising: 
a pattern generation unit that produces pattern test data and 

pattern test signals in response to a system clock; and 
a selection unit that chooses and outputs the pattern test 

data and the pattern test signals that are outputted from 
the pattern generation unit, 

wherein the pattern generation unit calculates a number of 
cycles of the system clock and produces the pattern test 
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data and the pattern test signals in response to the num 
ber of cycles of the system clock, 

wherein the pattern test data comprises data for testing an 
external panel, 

wherein the pattern generation unit outputs the pattern test 
data in response to a horizontal synchronizing signal 
generated by the pattern generation unit. 
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